Alpha- and beta-adrenergic-receptor systems in bronchial asthma and in subjects without asthma: reduced mononuclear cell beta-receptors in bronchial asthma.
We assessed the adrenergic-receptor system in individuals with bronchial hyperreactivity, beta-Adrenergic receptors on mononuclear cell membranes, alpha-adrenergic receptors on platelet membranes, and the cAMP response in these cell types to different stimuli, including platelet-activating factor (PAF), were determined. Studies were assessed in 10 subjects with mild asthma, six methacholine-sensitive subjects without asthma, and 10 normal subjects. The density and affinity of beta-receptors and alpha-receptors were determined by Scatchard analysis. Our findings were that (1) subjects with asthma had a significantly lower density of beta-receptors compared to normal subjects, (2) subjects with asthma had a significantly lower cAMP response to isoproterenol stimulation compared to the two other groups, (3) in subjects without asthma. PAF decreased the basal cAMP level and significantly inhibited the response to isoproterenol stimulation, (4) there was no difference in density and affinity of platelet alpha-receptors or in platelet cAMP responses to stimulation by alpha-agonists among these three groups, and (5) neither cAMP response or beta-receptor density on mononuclear cells were significantly correlated with pulmonary-function tests (FEV/FVC times 100), sensitivity to methacholine, or cold-air inhalation. These results suggest that patients with asthma may have a lower isoproterenol cAMP response and decreased density of beta-adrenergic receptors on mononuclear cells in the absence of beta-agonist therapy. It is speculated that release of PAF and other mediators secondary to allergen exposure, even in the absence of overt attacks of asthma, may inhibit the response to endogenous or exogenous beta-adrenergic agonists.